Summary
Various methods have been employed to reduce hepatitis B infections among patients and staff at high risk. Routine screening tests of all blood donors for hepatitis B surface antigen has reduced post-transfusion hepatitis B. After a control and prevention programme was instituted hepatitis B cross-infection was eliminated from haemodialysis units in Britain. Prophylaxis with specific immunoglobulin reduced attack rates of clinical hepatitis B, after accidental inoculation with infective material, to about 2°. Endemic hepatitis B in hospitals for the mentally subnormal remains a problem.
Protection against virus B hepatitis
It is well known that the anxiety aroused by a communicable disease in any population is related not so much to its incidence as to its severity, in particular, to the risk of an attack leading to serious incapacity or death. There can be no doubt that reports of outbreaks of hepatitis in some hospital departments and the deaths of some infected staff, although small in number, has given rise among hospital staff in general to fear of acquiring hepatitis B virus (HBV) infection in the course of work. In turn, this has led to the recognition of hepatitis B as an occupational hazard and to its inclusion in the group of prescribed diseases (Social Security Act, 1975) . However, before considering ways and means of preventing staff and patients from acquiring HBV infections, an attempt to assess the size of the risk should be made.
Prevalence ofhepatitis B
In the U.K., hepatitis caused by virus A, B or other agents is a disease of relatively low incidence as measured by notifications of infective jaundice. In England in 1973, there were less than 8,000 notifications, a rate of sixteen per 100,000 population, and the rate has remained at a similar level in 1974 and, so far, in 1975 (Maycock, 1972 reducing post-transfusion hepatitis B although viruses other than HBV may cause long incubation post-transfusion hepatitis (Alter et al., 1975) . (2) Patients and staff of haemodialysis units. The outbreaks of hepatitis B that have arisen in the past are so well known that they require no further description. Indeed, it was the infections and deaths among staff in some of these units that initiated the alarm about hospital-acquired hepatitis B. When HB3Ag tests became available it was shown that patients with chronic renal failure tend to respond to HBV by becoming persistent asymptomatic carriers of the infection, probably because of some abnormality of immune response. Cross-infection between patients in the units leads to a proliferation of carriers who form a reservoir for further cross infection of patients and staff. A control and prevention programme (Polakoff, 1971; Polakoff, Cossart and Tillett, 1972; Advisory Group Report, 1972) , based on HBAg tests before admission, further tests at regular intervals, dialysis in isolation of HBAg carriers and careful cross-infection precautions has been in operation for 6 years. The incidence of HBV infection reached a peak in 1970 and declined steadily afterwards (Fig. 1) . The last outbreak was brought under control in 1973 (Public Health Laboratory Service Report, 1974) and there have been no outbreaks since. Approximately 75Y% of the units in the U.K. are included in an ongoing survey. Over the years in which the control and prevention programme has been maintained in the U.K., evidence has emerged of increasing crossinfection in haemodialysis units in other countries. Szmuness et al. (1974a) (Gurland et al., 1973) . The position in Europe in 1973 was little changed (Parsons, 1975) . There can be little doubt that the control and prevention programme protected patients and staff in British units from similar rates of infection.
(3) Hospitals for the mentally subnormal. HBV infection is common in these institutions (Sutnick et al., 1968) . Abnormalities of immune response, inherent in some patients (e.g. mongols) and druginduced in others, tend to cause persistent asymptomatic carriage after infection with HBV. The infection becomes endemic with a large number of carriers and occasional acute attacks among patients or staff.
In Britain nothing has yet been done to control this problem, probably because a programme similar to that devised for haemodialysis units would be difficult to organize among these patients and in their environment. Studies in the U.S.A. (Szmuness et al., 1974b) suggest that IG containing small amounts of antibody to HB.Ag may prevent antigenaemia in these patients but further data are required for confirmation.
(4) All health service staff. There can be no doubt that HBV infection can be transmitted to staff who accidentally inoculate themselves with, or ingest, the blood of either HBAg carrier patients or cases of hepatitis B. The role of other body fluids in transmission is less clear. HB8Ag has been detected in high titres in ascitic fluid of antigenaemic patients and it is likely that such fluid is infective. Some workers, using sensitive techniques, have detected HBAg in small amounts in some samples of saliva of patients with antigenaemia (Villarejos et al., 1974) .
It is less likely that urine and faeces contain HBV but any body fluid may contain extravasated serum. It follows therefore that staff should take reasonable precautions at all times to avoid accidents with blood or any body fluids whether or not they are known to contain HBsAg. When such accidents occur they should be reported promptly to the appropriate physician so that HBAg tests can be made. If HBAg is found in the serum or other body fluid of the relevant patient, prophylaxis is available for the person who sustained the accident.
Anti-HB, immunoglobulin (anti-HBJIG) in the prophylaxis of hepatitis B British human normal immunoglobulin contains little or no detectable anti-HB8 and therefore it cannot be expected to protect against HBV. Immunoglobulin with high titres of anti-HB, can be obtained either by plasmaphoresis of volunteers or by collection of plasma pools from suitable routine blood donors.
British anti-HBIG is prepared at the Lister Institute from plasma pools by a modified Cohn fractionation technique. A Medical Research Council Study was begun in September 1973 to determine the incidence of HBV infection among persons who sustained one ofthe following accidents: penetration of the skin, contamination of the conjunctiva or of cuts or abrasions of the skin with, or ingestion of, material containing HBAg and who were given 500 mg anti-HBsIG i.m. within approximately 14 days of the accident. A control group was not included.
A preliminary report of this study has been made (Polakoff and Maycock, 1975) . A full analysis of the results of the 2-year study is not yet available but further results show a 2%4 attack rate among 176 participants followed-up for 6 months or more (Table 2) . The protective effect of anti-HBsIG cannot be assessed by the results of this study because there was no control group, but two controlled trials in the U.S.A. show a protective effect of high titre anti-HBSIG (Seeff et al., 1975; Grady and Lee, 1975) . Nevertheless, the material is not completely protective. All three studies indicate that clinical hepatitis B can be expected to develop in 1-2%4 of those who receive prophylaxis after accidental exposure.
Controlled trials of the material in haemodialysis unit patients and staff in the U.S.A. also showed a protective effect but again it was incomplete (Prince et al., 1975) ; the use of anti-HB5IG in haemodialysis units is unlikely completely to eliminate HBV crossinfection from the units.
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